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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

JlaTh cTyneHTaM NpeAcTaBICHUE O MPUMEHEHHUH JIOCTHKEHUN COBPEMEHHOM
MaTEMATHKH K UCCIICIOBAHUIO PEATbHBIX 00BEKTOB, MATEMAaTHIECKIE MOJCIIA KOTOPBIX
NPUBOAAT K AU depeHIInaTIbHBIM YPAaBHCHHUSIM B YaCTHBIX MIPOU3BOIHBIX; MPOAEMOHCTPUPOBATH
HCCJICIOBAaHNE KOPPEKTHOCTH THITMYHBIX 33724 MAaTEMATHUECKON (PU3UKH.

1.2 3apauy AMCHUILIUMHBI

[IpoOymuTh WHTEpPEC CTYACHTOB K HAyYHOW JIEATEIHHOCTH, IOKa3aTh BO3MOXKHOCTh

IMPAKTUYCCKOI'0 IPUMCHCHUA MaTEMATHYECKOI'O O6pa3OBaHI/IH.

1.3 MecTo AucunNJIMHbI (MOXYJisl) B CTPYKTYpe 00pa3oBaTeibHOIM NMPOrpaMMbl

JucuuiuinHa YpaBHEHHS B YAaCTHBIX MPOM3BOJHBIX OTHOCHTCS K 00s3aTeNbHOM yacTu
brmoka 1 "Jucrumiuael (Moxynu)" ydeOHOro miaHa. B cooTBeTcTBUM ¢ pabounM y4eOHBIM
IUTAHOM JMCLUIUIMHA U3ydaeTcs Ha 3 Kypce 1o o4HOi (Gopme oOydeHus. Bun nmpomexyTouHoi
aTTecTallld: OSK3aMeH. /[l TOJHOLIEHHOTO TOHMMaHUs Kypca «YpaBHEHHS B YaCTHBIX
NPOM3BOJIHBIX» HEOOXONWMBI 3HAHUS, YMEHHS M HaBBIKH, 3aJIOKEHHBIE B Kypcax
MaTeMaTHYECKOT0 aHaIN3a, JHMHEHHOW aireOpbl, aHATMTUYECKOH T€OMETPHUHU, KOMILICKCHOTO
aHanm3a, QyHKIMOHAIBFHOTO aHaIu3a U MU GepeHInabHBIX YpaBHEeHUN. J{MCIUIUINHA SABISETCS
npeaecTByoeH s KypcoB «Hucnennsie MeToibl» 1 «TeopeTnyeckas Mmexanukay. CTyIeHTbI
JOJDKHBI  OBITh TOTOBBI HMCIOJB30BAaTh IIOJyYEHHBIE B JTOM 007acTH 3HAHUS, KaK MpU
NPOJIOJDKCHUH 00pa30BaHUsl B MarucTparype M B aclHUpaHType, TaK U B MPO(ecCHOHAIbHOU
NEeSITETTHHOCTH.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX € NJIAHUPYeMbIMU Pe3yJIbTATAMH OCBOECHHS 00pa30BaTeJbHOI MPporpaMMbl

W3yuenne paHHOW y4yeOHOW AMCIMIUIMHBI HANpPaBICHO Ha (OPMHPOBAHUE Y
obydaromuxcs cneayronux komrereniuii: OITK-1, TTK-3.

KOI[ 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHIKCHUA PGSyJ’ILTaTLI O6y‘IeHI/I$I 110 JTUCIHUITIJIMHE
KOMIICTCHIINH

OIIK-1 CniocobeH KOHCYJIbTHPOBATh U MCIOIb30BaTh (yHIaMEHTAJIbHbIE 3HAHUS B 00JIaCTH
MaTeMaTHYeCKOr0 aHaln3a, KOMIUIEKCHOrO M  (DYHKIMOHAJIBHOTO aHalu3a aireopsl,
aHAJINTUYECKOW  reoMeTpud,  AudepeHuruanbHOl  TeOMeTpUM W TOIOJIOTHH,
muddepeHMaNbHbIX YPaBHEHUH, AMCKPETHOM MaTeMaTHMKH M MaTeMaTHYeCKOW JIOTHKH,
TEOpUU BEPOSATHOCTEH, MAaTEMaTUYECKOW CTaTHUCTUKHU W CIy4alHBIX MPOIECCOB, YMCIEHHBIX
METO/IOB, TEOPETHUECKOW MEXaHUKHU B MPO(ecCHOHAIbHON AESITEIbHOCTH

HNOIIK-1.1. JleMOHCTpUpYET HaBBIKK | 3HAET KJIacCU(PUKALTUIO KBa3UJIMHEUHBIX
BBINIOJTHEHUS!  CTaHJAPTHBIX JICHCTBUM, | YPAaBHEHMM BTOPOTO IOpsJKAa W KOPPEKTHBIE
pelleHrs THUIOBBIX 33Ja4 C YYETOM | MOCTAaHOBKM OCHOBHBIX KpaeBbIX 3adad s
OCHOBHBIX MOHSTHN u O0IIMX | KaXJI0TO TUIA YpaBHEHUI

3aKOHOMEpHOCTeH, (QOpMYyNIHpyeMBIX B | YMeeT TMPHBOAUTh K KAHOHUYECKOMY BHIY
paMkax 0a30BbIX MAaTEMaTHYECKUX U | nuHeiHbIe YpaBHEHHSA C JOBYMS II€PEMEHHBIMH,
CCTCCTBCHHOHAYIHBIX THCIUILIHH. WHTETPUPOBATH UX, KOTAA 3TO BO3MOYKHO; CTPOUTH
peleHus MIPOCTEUIINX YpaBHEHUH c
MOCTOSIHHBIMH ~ KOO(QQUIIMEHTaMU  METOAaMHU
pasaeneHus MepeMEeHHbIX U TEOPUH MOTEHIAIOB

Baaneer TEXHUKOHN npeoOpa3oBaHuii
muddepeHMaIbHbBIX ypaBHEHUH B pe3yibTare
HEBBIPOKICHHON 3aMEHBI HE3aBUCUMBIX

MePEMEHHBIX




KOIL 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHKCHUSA

Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIIJIMHEC

KOMIICTCHIIH

NOIIK-1.2. Bnageer | 3naer MecTo Kypca ypaBHEHUH B YacTHBIX

(byHIlaMeHTaJIBHBIMI/I 3HAHMAMY, | IPOU3BOJHBIX B CTPYKTypEe OTCUCCTBECHHOI'O

[10Jy4CHHBIMU B 001aCTH | MaTeMaTHUECKOTO 0OPa30oBAHMS

MaTeMaTHYeCKUX U (WIM) eCTECTBEHHbIX

HayK. YMeer  OOBSCHUTH  HAEH  MCCIEIOBAHUA
MaTEMAaTHUYECKONM KOPPEKTHOCTH KIIACCMYECKHUX
mupdepeHManbHbIX  3a1ad  JUId  JIMHEMHBIX
YPaBHEHHI  BTOPOro IOpsiiKa B YacTHBIX
IIPOU3BOJHBIX

Baageer HaBhIKaMHM JOKa3aTelIbCTBA TCOpEM
CANHCTBECHHOCTH M HCCJIICAOBaHUA YCTOﬁQHBOCTH
peH_IeHI/Iﬁ KpacBbIX 3aJa4 JIA BOJIHOBOI'O
YpaBHCHU, YpaBHCHUA TCIUIOIIPOBOAHOCTH U
YpaBHCHUA Jlannaca.

[1K-3 Criocoben mMareMaTH4ecKd KOPPEKTHO CTaBUTh €CTECTBEHHOHAYUYHBIC 3a/1a4d, 3HAHHE
IIOCTAHOBOK KJIACCHYECKUX 3a]1a4 MaTeMaTHKHU

NIIK-3.1 JleMoHCTpHUPYET HABBIKK
JI0Ka3aTeNIbCTBA TEOPEM CYIIECTBOBAHUS
Y eIMHCTBEHHOCTH PEIICHUS
KJIACCMYECKHX 3aJ1a4 JMHEHMHOMN anreOpsl,
TEOPUH OOBIKHOBEHHBIX
muddepeHInaTbHbIX YPaBHEHUH U
TEOpUH YPaBHECHUN MATEMaTUYECKOMN
¢buzukn

3HaeT KOPPEKTHbIE IOCTAHOBKH I'PAaHUYHBIX 3a7a4
JUIsl TUHEWHBIX YpaBHEHUHN 3JIMITUYECKOTO THUIIA,
3amaun Komm v cMelaHHBIX KpaeBbIX 3aj4ay Jis
ypaBHEHUH napaboIMYecKoro u
rUnepOOINYECKOr0 TUIIOB.

Ymeer CTPOUTHL PCHICHUSA YKa3aHHBIX KpPACBbIX
3aaa4 METoaaMu TCOPUH IMOTCHIHATIA U METOJAO0M

pasaCiCHUA ICPEMECHHBIX .

Baaneer TEXHUYECKUMHU npueMamMu
JI0Ka3aTeNbCTBA KOPPEKTHOCTH YKa3aHHBIX
b depeHIManbHBIX 3a1a4.
WIIK-3.2  JlemMOHCTpUpyeT  HaBBIKH | 3HA€T  TIOHSATHE  YCTOWYMBOCTH  PEIICHHS
JI0Ka3aTeNbCTB YCTOWYMBOCTH pelIeHUH | JuHeiHONH  auddepeHnnanbHoO  3agaun 1o
g depeHInaIbHbIX 3a1a4 B | CBOOOAHOMY WIEHY YpaBHEHHMSI U 110 TPAHUYHBIM U
KJIACCUYECKOU u 0000111eHHOW | HayaJIbHBIM YCIOBUSM
ITOCTaHOBKAX YMmeer n0Ka3bIBaTh NPUHLMIBI MAaKCUMyMma IS

peleHus OJIHOPOJHOTO ypaBHEHUS
TEIUIONPOBOAHOCTH W JUIsl  TapMOHMYECKHX
byHKIHIT

Biageer TeXHUKON HCCIIENOBaHUSA YCTOWYUBOCTHU
pELIEHHsT BOJHOBOTO YPaBHEHUS C TOMOIIBIO
WHTETPAJIa SHEPTUH.

Pe3y.]'II)TaTI)I 06yquH${ M0 AUCHUINIMHE JOCTUTAIOTCA B pPaMKaxX OCYIICCTBIICHHA BCEX
BHU 0B KOHTAKTHOM M CaMOCTOSTEIbHOM pa6OTLI O6y‘{aIOH_II/IXC$I B COOTBCTCTBUH C YTBCPKACHHBIM

y4eOHBIM IJIAHOM.

I/IH,Z[I/IKaTopBI JOCTHIKCHUA

KOMIIETEHIINI

cCuuTalOTCd  COPMHUPOBAHHBIMU  TpHU

JOCTMIKCHUU COOTBETCTBYIOIIUX UM PE3YJIBTATOB 06y'-IeHI/I$I.

2. CTpyKTypa M coep:KaHue TUCHUILINHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TpPYA0EMKOCTh AMCIHUILUIMHBI cocTaBisteT 3 3adeTHbIX eauuul (108 uacos), mx
pacripesiesieHie 1o BUaaM padoT MpeacTaBiIeHO B Tabnule (01 cmyoenmos ODO)




Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dachr)
5

KonTakTHasi pa6oTa, B TOM YHCJIE:
AyauTOpHBbIE 3aHATHS (BCEro): 52 52
3aHsATUS JEKIIMOHHOIO TUIIA 18 18
JlaGopaTopHble 3aHATHS 34 34
3aHATUS CEMUHAPCKOTO TUTIA (CEMUHAPHI,
IIPAKTUYECKHUE 3aHSTHSI) ] ]
HNHasi KoHTaKTHas padoTa: 2,3 2,3
Kontpousb camocrostensHOM pabotsl (KCP) 2 2
[Tpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 18 18
Kypcosas paboma - -
IIpopabomka yuebnoco (meopemuuecxkoeo) mamepuana 8 8
Buinonnenue unousudyanvhuix 3a0anuii (no02omoexa 8 5
OOMAUHUX 300AHUIL)
Iloozomoska k mexywemy KOHmMpoo 2 2
KoHTpoJs:
IToaroroBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh 108 108

B TOM uHC/Ie KOHTAKTHAs | o 43 | 543

pabora

3a4. e/l 3 3

2.2 ConepxxaHue QM CHUUIITHHBI

Pacnipenenennie Bu0B yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Paznenbl (TemMbl) AUCIUTUIMHBI, U3y4aeMbIe B 5 ceMecTpe (ouHas ghopma)

KonngectBo yacos
AynutopHas Breayut
Ne HanmeHoBanwme paznaenos (Tem) Beero paboTa opHast
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 BBeznenne B Teoprio ypaBHEHHH C YaCTHBIMA 14| a4 i 8 9
IPOM3BOJIHBIMHU.
2. |BomHOBOE ypaBHEHHE. 16 | 4 - 8 4
3. |YpaBHEeHHE TEIJIONPOBOIHOCTH. 14 | 4 - 6 4
4.  |YpaBHenus c oneparopom Jlamnaca. 16 | 4 - 8 4
5. |Teopus noreHumana s oneparopa Jlammaca. 10 | 2 - 4 4
UTOI O no pazoenam oucyuniurvl 70 | 18 34 18
KonTpons camocrositensHoi pabotsl (KCP) 2
ITpomexxyrounas arrecranus (MKP) 0,3
ITonroroBka K 9K3aMeHy 35,7
OO6m1ast TpyA0€MKOCTh IO TUCIUILIAHE 108




[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapbl, JIP — maGoparopHbie
3anatusi, CPC — camocTosiTensHas paboTa CTyJeHTa

2.3 Conep:xaHue pa3iesioB (TeM) IUCHUILTHHBI
2.3.1 3ausaTHda JeKINOHHOI0 THIIA

HaumenoBanue ®opMa TeKyLero
No Coneprxanue paszjena p ym
paznena KOHTPOJIA
1 2 3 4
1. Knaccudukanms kBasunnHEHHbIX ypaBHeHHH |JIP:
BTOPOTO MOpsiaKa. XapaKTepUCTUKH IPAKTHYECKOE
muddepeHIaNbHBIX YpaBHEHUI, TeOpeMa  [UCTIOJIb30BaHUE
Bsenenue B reopuro|Kosanesckoil. [IpuBenenne k TEOpUU HA
ypaBHEHUH C|KaHOHMYECKOMY BUJy YPaBHEHUH C IByMsI  |71a00paTOpPHBIX
YaCTHBIMU HE3aBHCUMbIMH IIEPEMEHHBIMHU. 3aHATHUSAX TIPU
MIPOU3BOIHBIMHU. NPUBEJCHUU K
KaHOHHUYECKOMY By
YpaBHEHUI BCEX TpexX
THUIIOB.
2. JIP:
HEINOCPEICTBEHHBIM
. [mudpepeHpoBaHreM
3amaya Komm ans ypaBHeHUs: KoseOaHUit Auddeperip
CTPYHBI ¢dopmyna  Jlanambepa s HPOBEPHTD, 110
PYHEL, pMY P nobaBreHne
OJIHOPOZHOTO YPaBHEHUS, MOHSTHE
UHTETPaJIIbHOTO
0000I1IeHHOTO perieHusl. Meron
ACIPOCTPAHSIOIIUXCS BOJIH JUTSt ¢71aracMoro B
pactipocTp . dbopmyny Jdanambepa
MOJIyOTPaHUYEHHONH  CTpyHBL. ~ DOpMyIibl
Bonnosoe . JIaeT pEIICHUE 3a]a4n
Kupxropa wu Ilyaccona pemenuil 3agaum
YpaBHEHHE. Komm st
Komm a1 BOTHOBOTO YpaBHEHMs IPU TpeX U
HEOJTHOPOJIHOTO
JIBYX  NPOCTPAHCTBEHHBIX — MEPEMEHHBIX,| . .
AQHAJIN3 Ka4YECTBEHHOT'O NOBEJICHUS PEIICHUN. P
o TEIUIONPOBOJHOCTH;
[TocTpoeHue pemeHni cMenIaHHbIX 3a4a4 JUIs
- IPAKTHYECKOE
ypaBHEHMsI KOJIEOAHUH CTPYHBI METOJIOM
MCIIOJIb30BAaHUE CXEMBI
pa3ziesieHus: NepeMEHHBIX.
Merona Oypwe npu
pELIEHNH KOHKPETHBIX
IPUMEPOB.
3. JIP:
HEMOCPEeACTBEHHBIM
[TocranoBka 3amaun Komm u cmemaHHBIX |nuddepeHnpoBaHueM
3aJa4 s ypaBHEHHUS TEIJIONPOBOJHOCTH. |IPOBEPUTD, UTO
OHOMEPHOE [IpuHuun MakcuMyma, €IUHCTBEHHOCTb W|MHTETpaibHas
aBHeHIEI o YCTOMYMBOCTh PELIEHHs MepBoil cMentanHoi |popmyna [Tyaccona
P 3agaun. [locTpoeHue penieHMi CMeElaHHBIX|IAaeT pEeLICHHE
TEIIONPOBOJHOCTH. . .
3aj1ad c OJTHOM IPOCTPAHCTBEHHOM | ypaBHEHUS
IIEPEMEHHOMN METOJIOM pa3aeNeHns | TerIoNPOBOAHOCTH;
MIEPEMEHHBIX. MIPaKTUYECKOE
UCIIOJIb30BAaHUE CXEMBI
Merona Dypwe npu




PCHICHNHN KOHKPCTHBIX
IPUMEPOB.

YpaBHeHUA 3JUIANITHYECKOTO THIIA.
Kiaccuueckas mocTaHOBKa IPAaHUYHBIX 3a7ad.
['apmonmnueckue ¢yHkuuu. HbIOTOHOB U
Jorapu(pMHUECKUI MOTEHLIUAIIBI.

CoiicTBa MUHUMyMa H  MakCHUMyMa
rapMOHUYECKUX (PYHKUUH, €IMHCTBEHHOCTh

JIP:

pelieHue
TEOPETUIECKHX 3329
Ha OCHOBE CBOICTB
I‘apMOHI/I‘-IeCKI/IX

GyHKIMi;

YpaBHeHus C|pemieHust BHyTpeHHEH 3a1auu Jupuxiie. [IPAKTUYECKOE
OIIepaToOpOM @®opmyna Ilyaccoma 1 TapMOHMYECKHX|HCIIOIb30BAHUE CXEMBI
Jlanunaca. bynkuuni, ee ciuenctsus: Teopemsl JlmyBuis|merona Oypee npu
u T'apnaka, Teopema 00 yCTpaHUMOMN |pEIIEHUU KOHKPETHBIX
ocobeHHocTu. Metog @ypbe i ypaBHEHUS [IPUMEPOB ITOCTPOECHUS
IIyaccora B  DNOJApPHBIX  KOOpJAMHATaxX.TapMOHUYECKUX
[IpencraBienue pemeHuid MepBOH M BTOPOH |(PYHKIMH B KPYTOBBIX
IpaHUYHBIX 3a/la4 B Kpyre, BHE Kpyra M B|oOJacTsX.
KOJIBLIE.
JIP:
BBIIMCHIBAHUE
@dyHOaMEHTaIbHOE  PEIIEHUE  oleparopa
., [MHTETpaJIbHBIX
Teopus Jlanmnaca, HpIOTOHOB W JOTapH(pMHUECKHIA ABHOHIIL K
NOTEHLIAaAa VI |[IOTEHLIHAAIBL. OO6BEmHbII norexuua. Y ’
KOTOPBIM CBOASTCS
omneparopa [ToBepxHocTHBIe moTeHUIMaNbl. CBeneHUE
3amaun lupuxie u
Jlamaca. KpaeBbIX 3ajad Uil ypaBHeHus Jlammaca k

WHTErPAILHBIM YPABHEHUSM.

Hetimana mis
oneparopa Jlamiaca B
KPYTOBBIX 00JIACTSX.

3ammra nabopatopHoi padotsr (JIP).

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA He NPeAyCMOTPEHbI.
2.3.3 JlaGopaTopHbIe 3aHATHS

Ne Hanmenosanue TeMarnka NMpakTUYECKUX 3aHITUH dopma TeKyIIero
paszena KOHTPOJIS
1 2 3 4
1. |Beenenue B Teoputo|lIpuBenenue Kk KAHOHUUYECKOMY BUTY Konmponvnas
YpaBHEHUH C|ypaBHEHHI C IBYMS HE3aBUCHMBIMU [paboma.
YaCTHBIMU nepeMeHHbIMU. IHTerpupoBanue
MIPOU3BOTHBIMH. HEKOTOPBIX YPAaBHEHUM, HAXOXKICHUE UX
00X peneHui.
2. Omuem no
MeTon pacmpoCTpaHSIOMUXCST BOJIH IS |1aOOpamopHoll
MOJIyOorpaHuYeHHON CTpyHbl. [locTpoenue|pabome:
pelIeHUl  CMEIIaHHBIX  3a7a4  JUIsl|IPaKTHYECKOe
BoslHoBoe ypaBHEHUs KOJEOaHWH CTPYHBI METOJOM |HCIIOJIb30BAHHE
— Pas/iCliCHUs  IEPEMEHHBIX. Pemenue|cxembl MeTona Oypbe
MEepPBOM CMEIIAHHOM 3a/1a4u JJ1s1 BOJIHOBOTO [IIPU PENIEHUN
ypaBHEHUs, KOTJja Ha4aJIbHOE BO3MYILIEHUE |KOHKPETHBIX
OJIM3KO K OHOM M3 COOCTBEHHBIX (PYHKIIHI|IPUMEPOB.
3amaun  Ultypma-JInyBumns, — aBnenue|KoumponvHas
pe3oHaHca. [paboma o MeToy
Dypbe st




HECTAllMOHAPHBIX
YpaBHEHU.

3. . Omuem no

ITocTpoeHne pelIeHu CMEIIaHHBIX 3a1ad .
1a60pamopHoll
UL OJHOPOJHOTO M HEOAHOPORHOIO -~ .
OnnomepHoe YPaBHEHHs TEIUIOIPOBOAHOCTH C onHoiif’ ]

. . IIPAKTUYECKOE
ypaBHEHUE IIPOCTPAHCTBEHHON MEPEMEHHONW METOJI0M
TEIUIONPOBOAHOCTH. [Pa3fciICHUsl  NIEPEMEHHBIX B Clydac HCTIOABSOBATHE

p P P . YIaC s enmpr Meroqia Dypre
HYJIEBBIX TPaHUYHBIX ycioBuil. CBeneHue
. _|IpH pelieHun
HEOJHOPOJHBIX TI'PAaHUYHBIX YCIOBHM K
KOHKPETHBIX
OJTHOPOJIHBIM.
IIPUMEPOB.

4. VYpaBHeHUS AIUIUITHYECKOT O tuna.|Omuem no
Knaccuyeckass mocTaHOBKa T'PaHUYHBIX [1aO0OpamopHol
3az1ad. I'apmonnueckue byHKuuu. pabome:

HeroToHOB u JorapupMUUECKUH | IPAKTHIECKOE
IIOTEHLIAAJIBI. UCII0JIb30BaHUE
CpoiicTBa MUHUMYyMa H©  MakcuMyMmalcxemsbl MeTosia Dypbe
TFapMOHMYECKUX (byHKUUH, |TpU peLIeHUN
€IMHCTBEHHOCTb PEIIEHUS BHYTPEHHEH|KOHKPETHBIX

YpaBHeHus A p yIp p
3agaun [upuxie. IIPUMEPOB

OIEePaTOpPOM

Tamaca @opmyina IlyaccoHa it rapMOHUYECKHX [TOCTPOEHUS

) GbyHKUMH, ee  CIENCTBHUS:  TEOpPEMblTAPMOHHUYECKUX

Jlmysunmns wu  [apraka, Teopema 00|QyHKIHIA B KPYrOBBIX
YCTpaHUMOM 0COOEHHOCTH. BeiBo|06nacTax.
omeparopa  Jlammaca B nossipHBIX |KowmponvHas
KoopauHaTax.  Merog  ®ypbe  uis|paboma 1O METOAY
ypaBHeHus Ilyaccoma B nomsapssix|Dypse s
koopauHarax. lIpencraBneHne pemenuii|ypaBHeHus Jlamaca B
IIEPBOM M BTOPOM TIpaHUYHBIX 34134 B|MOJISIPHBIX
Kpyre, BHE KpyTa U B KOJIBLIE. KOOpJAMHATaXx.

S. Omuem no
n1abopamopHoi
ipabome:

@dyHIaMEHTaIbHOE pEIIEHUE oleparopa
., |BBINMCBIBAHUE
Teopus Jlanunaca, HproTOHOB M jorapupmMuyeckuit
N . MUHTErpabHbIX
noTteHnMana  asg|noreHiuansl.  OOBEMHBIM  HOTEHIMA. ABHOHIIL K
omneparopa IIoBEpXHOCTHBIE ITOTEHIAAJIBI. CBC]IGHI/Ieyp ’
KOTOPBIM CBOJSITCS
Jlanaca. KpaeBbIX 3aJa4 Julsl ypaBHeHUs Jlamnaca k
3anaun [upuxine n
MHTETPAIbHBIM YPaBHEHUSIM. .
Heiimana s
omneparopa Jlamaca B
KpPYTOBBIX O0JIACTSIX.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
o0yyarommxcs Mo JMCHUIIHHE (MOIYJII0)

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI




1 |M3yueHnue nekuMOHHOrO |MeTonnyecKkue peKOMEHAAMH 110 OpraHu3alun
MaTepuana, CaMOCTOSITENIbHON pabOThI CTYAECHTOB YTBEPKIACHHbIE Kadeapoit
[TonroToBka oTYeTa MO |BHIYMCIUTEIBHON MAaTeMAaTUKU M UH(OPMATUKH, TIPOTOKOI Ne 14
nabopartopHoii pabore; |ot 14.06.2017 r.
IToaroroBka k
9K3aMCHAM.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaromUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/I0POBbS U BOCIIPUATHS HHPOPMAIIUH:

JUist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MleyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4aTHoi (hopme Ha si3bike bpaits.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUiist a1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIe TEXHOJIOTHHM, NPHUMeHsieMble MPH OCBOEHHMH JAUCHHUILIMHBI
(Mmonmy.Jist)

Coueranue TpPATUIIMOHHBIX O00pa30BaTENbHBIX TEXHOJNOTHH B (GopMe JeKIud u
71a00paTOPHBIX paboT, MPEANOIAralouX aKTUBHOE Y4acTUE CTYI€HTOB B PEIICHUN KOHKPETHBIX
3a/1a4 1o cXxeMaM, MOJPOOHO U3T0KEHHBIM Ha JeKiusX. [lyonuunas 3ammra KaKapIM CTyJeHTOM
BBIJIJAHHOTO €My WHJIMBUIYATBHOTO 33JJaHUs 10 KOHTPOJIUPYEMOH CaMOCTOSITEIbHON padoTe.

[IpoBeneHne KOHTPOJBHBIX MEPONPHUATHI B (opMe OTYETOB MPENoAaBaTeo Io
BBIMIOJTHEHHBIM J1a00paTOpHbIM paboTaM, a TakXe TPAAUIMOHHBIE KOHTPOJBHBIE pPabOTHI,
pe3ynbTaThl KOTOPBIX YUYUTHIBAIOTCS HA SK3aMEHE.

JIns v ¢ orpaHMYEeHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEIYCMOTPEHA OpraHU3aLIMs
KOHCYJIBTAIINI C UCTIOIB30BAHUEM JIEKTPOHHOM MOYTHI.

NudopmanonHble  TEXHOIOTUH, TMpPUMEHSEMble TPU HU3YYCHUHU  JUCIHILTUHBI:
HCIIOJIb30BaHUE MH(OPMaIIMOHHBIX pecypcos, JOCTYITHBIX B MH(}OPMAaLMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu HTepHeT.

A)IaHTI/IBHble O6paSOBaTeJ'H)HI)Ie TEXHOJIOTUH, IPUMECHACMBIC IIPU U3YUYCHUHN JUCHUIIIINHBI
— i JIMI C OrPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI MPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCTIOJIb30BAaHUEM DJICKTPOHHOMN MOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIEero KOHTPOJIsSl yCIeBaeMOCTH U MPOMEKYTOYHOM
aTTrecTaluu

4.1 ®oHA OLEHOYHBIX CPe/ICTB ISl NPOBeAeHHUA TeKyllel aTTecTalul

OneHouyHble CpeAcTBa IpeIHAa3HAYeHbl JJIS1 KOHTPOJS U OLEHKH 0Opa30BaTeIbHBIX
JOCTIDKEHUI 00ydaroImuxcs, OCBOMBIIMX IMPOrpaMMy y4eOHOH AMCUUIUIMHBI «YpaBHEHUS B
YaCTHBIX MPOU3BOIHBIX ).

OneHouHbIEe CpEeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYIIero
KOHTPO.Is B ()OpME OTUETOB 110 BHINOIHEHHBIM JA0OPATOPHBIM 33JaHUSM U MPOMEKYTOYHOM
aTTecTaluu B opMe BOIPOCOB U 33JaHUHN K IK3aMEHY.



Tekymuii KOHTPOJIb

KadecCcTBa

MMOATOTOBKH  OCYHICCTBIIACTCA

TCOPCTUICCKHUX 3HAHUU U MPAKTUYCCKUX HABBIKOB IMOCPCACTBOM
1) IIpoBepku u mpuemMa TEKYIIMX CEMECTPOBBIX 3aJaHUN U JIabOpaTOpPHBIX PadoT.
[TpoBeneHNEe KOHTPOIBHBIX MEPONPUSATHI B (DOPME OTYETOB MPEIIOAABATEIIO IO BHITIOTHECHHBIM
1ab0paTOpHBIM paboTaM ¢ MyOJIMYHOMN 3aIIUTON BO BpeMs 1a00opaTOpHBIX 3aHsITHL. KOHTpOsIbHBIE
paboThI IO IPUBEIECHUIO YPAaBHEHUHN K KAHOHUYECKOMY BUAY U 110 MeToay Dypbe /Ui ypaBHEHU
BCEX THUIIOB.
2) IloaroToBKM K SK3aMEHY B KOHIIE CEMECTpA.
JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

MyTeM MPOBEPKH

CTpyKTYypa OLIEHOYHBIX CPEJACTB JJIsl TeKYLIeil H NIPOMEKYTOYHOMH aTTeCTAllui

KOI[ 1 HAMMCHOBAHUC

Pe3ynpraTel 00ydeHUs

HaunmenoBanme OLCHOYHOT'O CPCACTBA

3aMCHBI

Ne
HHAUKATOpa (B COOTBCTCTBHHU C II. o HpOMe)KyTO‘IHafI
n/n Texkymuii KOHTPOJIb
(B cooTBercTBUM C 11. 1.4) 1.4) aTTecTanys
3Haer Jlabopamopnvie Bonpocul na sxsamene
KJIacCU(PUKALTHIO pabomul no memam: | 1-3
KBa3WJIMHEUHBIX Beeoenue 6 meopuro | 3aoanus
YpaBHEHUU BTOPOTO | YpasHeHuli ¢ 9K3AMEHAYUOHHBIM
MopsiiKa | yacmHuiMu ounemam 1-3, 5.
KOPPEKTHBIE npoOU3BOOHBIMU,
MMOCTaHOBKH Bonnosoe
OCHOBHBIX KpaeBBIX | ypasHeHue;
3amau s Kaxaoro | OoHomepHoe
TUTIA YPaBHCHUH ypasHenue
OIK-1.1 YMeeT NPUBOJUTE K | Meni10npo8OOHOCHU;
o KaHOHUYECKOMY Ypaeuenus c
JleMoHCcTpUpYyET .
BUTY TUHEIHBIE | onepamopom
HABBIKM BBIMTOJIHEHUS
ypaBHEeHUs C IByMS | Jlannaca;
CTaHJIaPTHBIX
. N MEePEeMEHHBIMH, Teopus nomenyuana
NEHCTBUM, pelIeHus
WHTETPUPOBATh WX, | 0/4 onepamopa
TUTIOBBIX  3aJ1a4 ¢
Korza aT0 | Jlannaca.
y4E€TOM  OCHOBHBIX
1 o BO3MOJXHO; CTPOHUTH
MOHATHH W OOIIUX
. pelieHus
3aKOHOMEPHOCTEH, .
MIPOCTEHIIINX
bopMynupyeMbIX B .
ypaBHEHUU C
pamKax 0a30BbIX
MTOCTOSTHHBIMH
MaTEeMaTHYECKUX U
Ko unreHTamMu
€CTECTBEHHOHAYYHBIX
METOITaMHU
JUCITUTLTAH.
paszaeneHus
MIEPEMEHHBIX u
Teopuu
MTOTCHIINAJIOB
Biaageer TexHUKOU
npeoOpa3oBaHUA
QG epeHIaIbHBIX
YpaBHEHUH B
pe3ynbTaTe
HEBBIPOKICHHOU




HE3aBUCHUMbIX

MEePEMEHHBIX
3naer Mecro kypca | Jlabopamophbie Bonpocwt na sxkzamene
YpaBHECHHIA B | pabomul no memam: | 4-6; 10-11; 17-18.
YaCTHBIX Beeoenue 6 meopuro | 3adanus
MIPOU3BOIHBIX B | ypasHenuii ¢ 9K3AMEHAYUOHHBIM
CTPYKTYpe YACMHBIMU ounemam 4; 6-10.
OTEYECTBEHHOTO NPOU3BOOHBIMU,
MaTeMaTH4eCKOTo Bonnosoe
o0Opa3oBaHus ypasHenue;
Ymeer 00BACHUTH | OOHOMEpHOE
UJEU HCCIEIOBaHUS | ypagHeHue
MaTeMaTH4eCKOn Menionpo8OOHOCHU;
KOPPEKTHOCTH Ypasnenusa c
OIIK-1.2. Bmaneer | KJIaCCHYECKHUX onepamopom
¢byngamenTanbHbIMU | AuddepeHnnanbubx | Jlanaaca;
3HAHUSAMU, 3aja4 s TuHelHbIX | Teopus nomenyuana
MOJTy9CHHBIMH B | ypaBHEHHI BTOPOTO | 0.1 onepamopa
obnactu NopsiKa B YacTHBIX | Jlannaca.
MaTeMaTHYeCKUX W | MPOU3BOIHBIX
(unu) ecrecTBeHHBIX | Biiajgeer HaBbIKaMU
HayK. JI0Ka3aTeIbCTBa
TeopeM
eIMHCTBEHHOCTH U
WCCJICTIOBAHMUS
YCTOMYMBOCTH
pelieHni  KpaeBBIX
3aja4 TUTSE
BOJTHOBOTO
ypaBHEHUS,
yYpaBHEHHS
TEIUIONPOBOAHOCTH
u ypaBHEHUS
Jlamaca.
I1K-3.1 3Haert KoppekTHbIe | Jlabopamopnvie Bonpocul na sxzamene
JleMoHCTpHPYET MOCTAaHOBKH pabomel no memam: | 7-9; 12-15.
HaBBIKU rpaHUYHBIX 33134 Bseoenue 6 meopuro 3adanus k
JIOKA3aTeIbCTBA JUISL TUHEUHBIX VpasHeHull ¢ OK3aMEHAYUOHHBIM
TEOPEM ypaBHEHUU 4acCmHbIMU ounemam 3; 11-12.
CYIIECTBOBAHUS U AITUITHYECKOTO NPOU3BOOHBIMU;
€IMHCTBEHHOCTH tuna, 3agauu Ko | Boanosoe
pelreHus Y CMEIIaHHBIX ypasHenue;
KJIACCUYECKMX 33/1a4 | KpaeBbIX 3a1a4 [y | O0HomepHoe
JUHEIHON anredppl, | ypaBHEHMI ypagneHue
TEOPHUH MapaboIUIECKOTO U | Menionpo8oOHOCMIL,
OOBIKHOBEHHBIX runepoosnyeckoro | Ypaenenus c
nuddepeHINaTbHBIX | TUIIOB. onepamopom
ypaBHEHUI U TEOpUH | YMeeT CTPOUTH Jlannaca;
YpaBHCHHIA pemeHus Teopusa nomenyuana
MaTeMaTH4eCKOH yKa3aHHBIX KPaeBBIX | 0/ onepamopa
buzuku 3aJa4 MeTo1IaMu Jlannaca.

TCOpHU MMOTCHIMAJIA




U METOJIOM
pasjieneHus
MEePEMEHHBIX.
Baaneer
TEXHHUYECKUMU
npreMaMu
JIOKA3aTeIbCTBA
KOPPEKTHOCTH
YKa3aHHBIX
nuddepeHIaTbHBIX
3ajad.

I1K-3.2
JlemoHCTpHUpYET
HaBBIKU
JI0Ka3aTeNbCTB
YCTOWUYMBOCTHU
peleHuit
muddepeHIranbHbIX
3a1a4y B
KJIACCUYECKOU 151
0000111eHHOH
IIOCTAaHOBKAaxX

3Haer noHsTHE
YCTOMYMBOCTH
pelIeHus JIMHEHHON
g epeHaIbHOR
3aJ1a4u 1o
CBOOOJHOMY WIEHY
YpaBHEHHUS U IO
TPaHUYHBIM U
HAYaJIbHBIM
YCIIOBUSIM

YMmeeT 10Ka3bIBATH
MIPUHIIMITBI
MaKcUMyMa ISt
pelieHus
OJIHOPOZHOIO
YpaBHEHUS
TEIIONPOBOAHOCTH
U s
rapMOHUYECKHUX

byHKIII

Baaaeer TexHuKoM
WCCIIEIOBAHUS
YCTOMYUBOCTH
pelIeHus1 BOJTHOBOTO
YpaBHEHUS C
MIOMOLIBIO
MHTErpajia YHEPTUU.

Jlabopamopnvie
pabomsl no memam:
Beeoenue 6 meopuio
VpaeHeHuli ¢
4ACMHbIMU
npoOU3B0OHbIMU,
Bonnosoe
ypasHenue;
Oonomeproe
ypasHenue
Menionpo8OOHOCU;
Ypaeuenus c
onepamopom
Jlannaca;

Teopus nomenyuana
ons onepamopa
Jlannaca.

Bonpocul na sxzamene
16-20.
3adanusa k

IK3AMEHAYUOHHBIM
ounemam 13-16.

TunoBbie KOHTPOJILHBbIE 32 IaHNSI UM HHbIE MATEPHAJIbI, HEOOXO0UMbIE [IJIS1 OLIEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [AEATEJbHOCTH, XapPAKTEePHU3YHIIUX 3TANbI
(opMupoOBaHUA KOMIIETEHIIMI B MpoLiecce 0OCBOEHUs 00pa30BaTeIbHONH MPOrpaMmMbl

Bce KOHTpOJIbHBIE BOIIPOCHI M TEMBI TEKYIIUX JTA0OPATOPHBIX 3a/laHUi YKa3aHbI BBIIIC B

Ta6J'II/II_[e «CprKTypa OIICHOYHLIX CPCACTB IJId TeKymeﬁ )51 HpOMCXCYTOqHOﬁ aTTeCTaluun»

IIpuMepHBbIe 3a1aHUA IS CAMOCTOSATEIbHOH padoThI

Samanus




[IpuBecTH K KaHOHMYECKOMY BHJly ypaBHEHHE C MOCTOSHHBIMU KO3((UIIHEHTaMH

o°u ou o
a—+2b +C——f (X, Y, u) =0. IlomoOpats HeHyleBble KOI(DPUIMEHTHI Tak,
OX oxoy oy

YTOOBI MOJIYYHJIMCh YPAaBHCHHA BCCX TPCX TUITOB.

[IpuBecT K KAaHOHMYECKOMY BUJlY W MPOJEIaTh NAJbHEHIINE YIPOIICHUS YPaBHEHUS
82u azu azu ou ou

2 >~ 2 + ot =
dX oxXoy  gyc ox 0y

[IpuagymaTh W NpUBECTH K KAaHOHUYECKOMY BHJy YpaBHEHME C IEPEMEHHBIMU
KodQpUIHMEeHTaMHU B KaXJI0W U3 00JacTel, Te COXpaHAETCs TUIl PacCMaTPUBAEMOTO
o’u o’u
ypaBHeHusA. Hampumep, Pl +Xy—=0.
X

oy’

B OJTYHOIOCE D= {(X; t): O<x<l;t> 0} ISt ypaBHEHHUS

ou ) BaY . 27X
—2—a —2 =t-sIn
ot O X

U(O;t)=0; U(|;t)= It u C HAYaJIbHBIMH YCIIOBUSAMHU

u(x;O):O,Z—l:(x;O):x+sin3|—”x.

PEIINTh CMCIIAHHYIO 3a/la1y € 'PaHUYHBIMHA YCIIOBUAMU

BriBectn BBIPpAXKXCHUC OIcpaTopa Jlammaca B MOJIAPHBIX, HOHJIWMHAPUYCCKUX H©U B
C(l)epI/I‘lCCKI/IX KOOpJAHWHaTax. Ha mmockoctu u B TPEXMCPHOM IPOCTPAHCTBC HaWTHU BCE
rapMOHHWYCCKUC q)YHKHI/II/I, KOTOPBIC HC 3aBUCAT OT YIJIOBBIX IICPEMCHHBIX.

[Tpunymars mpuMep W HAWTH TOYKH 3KCTpeMyMa rapMOHHYecKoi GyHkimu U(Xy) B
2 2

3aMKHyTO#t o6mactu. Hampumep, U=xy, X*+y? <1, mb6o U= Xx*—y? 7 Y < 1.

9

B xpyre X°+Yy>=r?<R?, a Takke BHe 3TOT0 Kpyra pemmTh 3a1ady Jupuxie s
ypaBHeHMs Jlamiaca ¢ MOJIMHOMMAIBHON IpaHUYHOW (yHKUHEH g(x, y). Hamnpuwmep,
rpaHuyHas  (QyHKIHS g(x, y): xy’. Bo BHemmHeH 3amaue y4ecTh  YCIIOBUE

OTpaHMYEHHOCTH pelIeHus. Peann3oBare Ty e cxemy Ui 3anaun HeitmaHa, yuects pu
HTOM HEOOXO0MMOE YCIIOBHE Ul TPaHUYHON (DYHKIIMU.

B xpyre X°+Yy°=r’<R?® pemmrs 3amady dupuxie ais ypaBHeHus IlyaccoHa c
MOJINHOMHAJIbHBIMH CBOOOJIHBIM UJIEHOM f(x, y) U TpaHu4yHOU (yHKUMEN g(x, y).

PaCCMOTpeTB IMPpUMEPHLI MHOTOYJICHOB HCpBOﬁ-BTOpOﬁ CTCIICHU.

BBIYHCTHTS TOTEHIHAT IPOCTOTO CII0sE U (X, Y ) Macc, pacTpeeeHHBIX 10 OKPYKHOCTH

2

X*+y?=R? ¢ mrotHocteo (X, y)=1. Haiitu motenuman agoitsoro cnos u(X,y)

3apsAI0B, paclpeieleHHbIX 10 OKPYKHOCTH X + Y = R? ¢ IIOTHOCTBIO 1(xy)=x.

10.

IIpuBecTn mepByrHO KpaeByrw 3aJady Uil YPaBHEHHsS  TEIUIONPOBOJHOCTH

ou o
v f(x,t) B mupamoyromsamke O0<t<T,0<X<l, ¢ HeogHOPOAHBIMHU
X

IrpaHUYHBIMU YCIIOBUSIMU Ha OOKOBBIX CTOpPOHAX




u(0,t)=e(t), u(Lt)=p(t),0<t<T, x mnepBoil KpaeBoil 3ajaue, HO yKe C
OTHOPOJHBIMH KPAeBLIMU YCIOBUSAMM HAa OOKOBBIX CTOpOHaX. IIOCTpPOMThL 4YacTHOE
pelieHne HEOIHOPOIHOTO ypaBHeH s Temonposoanocty it f (x,t) =sin(nx)- f, (t),

roe f (x) — 3a7auHas QyHKLUS.

11. | Pemuts 3amauy Komm:
2 2 2
o“u o“u o“u : ou
3—+5 +2—==0; u(x;0)=sinx; —(x0)=
dX OXoy oy oy
12. | Metogom XapaKTEPUCTHK HalTH ob1ree pelieHue ypaBHCHHS
o%u o%u o°u Au ou
4 2—6 +2 2——+—=S|n(x+y).
O X OXoy  gy< OXx oy
13. | HemocpencTBeHHOM MPOBEPKOI YOSIUTHCS B TOM, YTO (YHKITUS
: 2
2(%-y)
U(x,t)=——exp = , TIe Y,,..., ¥, — JECHCTBUTEIBHBIE NIAPAMETPHI,
( ) (t_to)nlz 4(t—t0) yl y p Tp
npu t>t, sBIsgeTcs pemieHHeM OJHOPOJHOTO YPaBHEHUS  TEIUIONPOBOIHOCTH
U ot
ot & ox’
14. | HenocpencTBeHHOU MPOBEPKOM MOKa3aTh, 4TO dbopmyna Kupxroda
1 10
U(X, X, X, t)=—tM +——|tM aeT pemeHue 3amaun  Komwm s
(X1 2173 ) Ar (W) 47[8t[ ((0)] n p A A
62u 3, 0%
OJTHOPOJTHOTO BOJTHOBOTO YPaBHCHHSI Z o =0 ¢ gocraTouHO THAAKUMH
i=1
ou
HavaIbHBIMHA byHKIUAMU: ( ) ( ) E(X’ O) = t//( X) . 3mech
M (u)= J p (X +TY, X, +1y,, X +1y,)dS, ,a p(X, X,, X;) —3a1aHHAs B IPOCTPAHCTBE
Iv=1
R® hyHKIHS ¢ HEPEPHIBHBIMU YaCTHBIMU TIPOM3BOIHBIMH BTOPOTO TTPSI/IKA.
15 | BeiBectu u3 opmynsl Kupxroda npunim [rolireHca: cooTBeTcTByOMmAas 3aaaue Komm
JUTSL OJTHOPOTHOTO BOJTHOBOT'O YpaBHEHUS BOJHA B TOUKE ()(1 X, Xe,t) npoctpancTea R*
a 3
O/THO3HAYHO OIPe/IeNsAeTCs 3HAUECHUAMHU @, 6¢ ¥ Hacdepe Y (Z,—X )2 =t% pammyca t
i=1
C LEHTPOM B TOUKE (X, X,, X; ) -
16 | B npeamonokeHuu, 4TO ¢ W Y 3aBHCAT TOJBKO OT JBYX INPOCTPAHCTBEHHBIX

NEepeMEeHHbIX X, ¥ X,, BbiBecTd U3 ¢opmynsl Kupxropa ¢opmyny Ilyaccona

u(x,%,,t)=




:i V/(ylfyz)dyldyz +ig ¢(Y1’y2)dY1dy2
2+ (%) + (=) 27 AR (- x) (v,
rae K —kpyr (yl—x1)2+(y2—x2)zst2,

4.2 ®oHA OLIECHOYHBIX CPEACTB JJIsl IPOBeIeHNs IPOMEKYTOYHOH ATTeCTAMH
Teopernyeckuii 5K3aMeH B KOHIIE CEMECTpaA.
Bonpocsl Kk 3k3aMeHy 110 JICKIIHOHHOMY KYpCY

1. Knaccudukanust KBa3UJIMHEHHBIX YpaBHEHHI BTOpOro nopsaka. Kiaccuueckue kpaeBbie
3aJ]a4y JUIsd YPaBHEHUN BCEX TPEX TUIIOB.

2. XapakTepUCTUKH JIMHEWHBIX YpaBHEHUH, UX pOJb B HPHUBEACHUU YpPAaBHEHUS K
KaHOHUYECKOMY BHIY.

3. 3amaua Komm nmns obmiero nwHEHHOTO MU (GEpPCHINAIBLHOTO YpaBHEHUS BTOPOTO
nopsiaka. Teopema Koanesckoii. [Ipumep Anamapa.

4. WnTerpan sHepruu Jyisi pelIeHUs] BOJIHOBOI'O YPaBHEHHUS, €IMHCTBEHHOCTh pEIICHUs B
XapaKTepUCTUYECKOM KOHYCE.

5. 3agava Komm st BomHOBOro ypaBHeHHA. BwiBox Qopmynsr [lamambepa s
OJIHOPOJTHOT'O YpaBHEHUs KosiebaHuit cTpyHsl. [IoHsATHE 0000IEHHOrO peleH s, IPEI0KEHHOEe
C.JI1.CoboneBbIM.

6. PacnpocTpaHeHue BIOJb CTPYHBI BOJIH, BBI3BAHHBIX HAYaJIbHBIMU BO3MYLICHUSIMMU.
[lepennuii u 3aaHUNA (PPOHTHI BOIHBI.

7. ®opmynsl Ilyaccona u Kupxroga pemenuii 3agaun Komm ans 1ByX M TpeXMepHOIro
BOJIHOBOTO YpaBHEHUS, TP y3ust BOIH.

8. Meron @ypbe B citydae 0JHOI IPOCTPAHCTBEHHON NEPEMEHHOM JIJIs1 OTHOPOIHOIO U IS
HEOJHOPOJHOI'0 BOJHOBOT'O YPAaBHEHHMSI C TPAaHUYHBIMU YCIIOBHSIMU IIEPBOTO M BTOPOTO POJIA.

9. 3amaua Komm 11 ypaBHEHUS TEIUIONPOBOAHOCTH. MHTerpampHOE INpeacTaBieHue
pemenust popmynoit [lyaccona.

10. IlpuHumMn MakcuMyMa JUisl ypaBHEHHUS TEIUIONPOBOAHOCTH. ENMHCTBEHHOCTD peIlIeHuUs
IIEpBOM CMEIIAHHOW 3aJa4d W HENpepbIBHAs 3aBHCHUMOCTh €r0 OT I'DAHWYHOM M HA4YaJIbHOU
byHKLIU.

11. 3apava Ko u1s ypaBHEHMs! TETIONPOBOIHOCTH, €MHCTBEHHOCTh PELIECHUS B KJIacce
OTPaHUYEHHBIX QYHKIUI.

12. Meron ®@ypse B cilydyae OJHOW NMPOCTPAHCTBEHHON NMEPEMEHHOM ISl OAHOPOJHOIO U
JUI. HEOJHOPOJHOTO YpaBHEHMs TeIUIONpoBOAHOCTH. (DyHkuMs ['puHa mepBOM CMEIIaHHON
3a/1a4ul.

13. 3agaua Ha cOOCTBEHHBIE 3HAYEHUS AJIS AITUITHYECKOTO AUBEPreHTHOTO OlepaTropa B
orpaHu4eHHON oOmacTH. JlOKa3aTelbCTBO CaMOCOINPSDKEHHOCTH OIepaTopa, OLIEHKAa CHH3Y
MOPOKJICHHOW UM KBaJIpaTUYHOU (DOPMBI.

14. 3anaya Ha cOOCTBEHHBIC 3HAUEHUS JUIS SJUTUITUYECKOTO JAUBEPIEHTHOTO OnepaTopa B
orpaHuueHHOM obmacT. CBoicTBa COOCTBEHHBIX 3HAYEHHUM U COOCTBEHHBIX (YHKITHIA.

15. OOmas cxema werona @Dypbe pelieHUs CMEUIaHHbIX 3aJady JUlsl ypaBHEHUH
TUNepOOINYECKOro U apadOIUYECKOr0 TUIIOB C AJUTUNITHYECKON YacThiO TUBEPrEHTHOTO BH/IA.

16. ®opmyna UHTETPUPOBAHUS IO YacTsAM, NiepBasi U BTopas popmysl ['puHa, Teopema 06
MHTETPAIIbHOM MPECTABICHUH TTaAKONH QYyHKIUU.

17. TapmoHnyeckre (QyHKIMH, UX OCHOBHBIE CBOMCTBA: TEOPEMbI O CPEIHEM, MPUHIHUI
MakCcHMyMa, TeopeMa 00 YCTpaHUMON 0COOEHHOCTH.

18. BHyTpeHHHe U BHELIHHE I'PaHUYHBIC 337a4M U1 TApMOHUYECKUX (DYHKIMH. YcnoBus
peryispHocTH Ha OeckoHeyHOCcTH. (DyHJaMEHTAlbHOE pelIeHHe Kak NpuMep HapylleHus
€/IMHCTBEHHOCTH B KJIacce HEPETyISPHBIX (yHKIUH.



19. Ilonsarue o pyukiuu ['puna 3agaun Jupuxie ais ypasaenus [lyaccona B orpaHU4eHHOM
o0macTH.
20. Meton @ypre s ypaBHeHus Jlannaca B MOJSAPHBIX KOOPAUHATAX.

IIpumepHbIH OMJIET K IK3aMEHY
Buaer Ne 1
10 Kypcy «YpaBHeHHsl B YACTHBIX MPOU3BOIHBIX» /ISl HANIPaBJIeHUs 0aKajlaBpuara
«MaTreMaTHKa U KOMIbIOTEPHbIE HAYKH
1. Knaccudukanus KBa3WJIMHEHHBIX YpaBHEHUM BTOPOTO Mopsiika. Kimaccuyeckue kpaeBbie
3a/1auu JUIsl ypaBHEHUM BCEX TPEX TUIIOB.
2.  HemocpencTtBeHHOH — mpoBepkod — moka3ath, 4To  ¢opmyna  Kupxroda

1 1 0
u(Xl,XZ, x3,t):Et M (w)+Ea[t M (go)] Jaet pemieHue 3anadd Ko st 0JHOPOIHOIO
U & ol
BONHOBOTO  YPABHCHHA 7~ 2 87,2 =0, u(x0)=¢(x),

M(ﬂ): '[ ,u(X1+tyl,x2 +ty2,X3+ty3)dSy.

ly}=L

%Ltj(X,O)=l//(X). 3nech

Kputepuu oneHuBaHus pe3yibTaToB 00y4eHHUSs

Oyenka Kpumepuu oyenusanus no sx3ameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAEM cmy?eHm, 0CBOUBULL  3HAHUA,
Jposeti «5» YMEHUS, KoMNemenyuu u meopemueckuii. mamepuan be3 npobenos;
(omro) BbLINOTHUBWULL 8Ce 3A0aHUs, NPedyCMOmMpeHHble Y4eOHbIM NIAAHOM Ha
BbICOKOM ~ KA4eCMBEHHOM  VPOBHe; npakmuyeckue  HAGLIKU
npogheccuoHanbHo20 NPUMEHEeHUS OCB0EHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULOY» 3ACTYAHCUBAEN CIYOEHM, NPAKMUYECKU NOJHOCMbIO
Ypogens «4» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNemeHyuu U meopemuyecKull
(xopowo) mamepuan, yueOHvle 3A0aHUSI He OYEHEeHbl MAKCUMANIbHbLIM YUCIOM
0ann08, 8 0CHOBHOM CPOPMUPOBAT NPAKMUYECKUE HABBIKU.
Tlopozoesuiii OYEHKY «YO0BIeMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHN, YACMUYHO C
Ypogens «3» npobenamu  0CBOUGWIUL  3HAHUA,  YMEHUs,  KOMHemeHyuu U
(yooenemeopume | meopemuueckuii mamepuan, MHo2ue yyeOHvle 3a0anus Jaubo He
JIbHO) 8LINOIHUT, TUOO OHU OYEHEHbL YUCTIOM OALN08 ONUSKUM K MUHUMATIbHOMY,
HEeKOmopble NPAKMULECKUE HABbIKU He COOPMUPOBAHDI.
Munumanvholii | oyeHKy — «HEYOOBIEMEOPUMENbHOY» — 3ACIYHCUBAEm — CIMYOEHm,  He
Ypogenv «2» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNEemeHyuu U meopemudeckuil
(HeyOosnemeopu | mamepuai, yieOHvle 3a0aHUs He 8bINOHUL, NPAKMUYECKUEe HABLIKU He
MebHO) chopmuposanbl.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJUMOCTH UHBATUIAM H JIUIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MPEIOCTABIIACTCS JOTOJHUTEILHOE BpEMSI IS MOJATOTOBKU OTBETA HA SK3aMEHE;

— MPU MPOBEICHUU MPOIETYPHI OLICHUBAHUS PE3yIHTATOB 00YUEHUS MHBAIUOB U JIUII C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 370POBbSI MPEYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX UHIUBUAYATHHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIsi 00YYaIOIIUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
W UWHBAJWIOB TpOLEypa OILCHUBAHUS pE3YJIbTaTOB OOyYeHHUS M0 AWCIMILIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO JTAIIOB.



[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS] MHBAJIHMIOB U JIMIl C OTPaHUYECHHBIMH
BO3MOXHOCTSIMHM 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. IlepedyeHb OCHOBHO¥ U I0NIOJHUTEJIbHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOCHMS JMCIUIIIHHBI
5.1 OcHoBHas iMTEparypa:
1. Unpun A.M., YpaBHEHUS MaTeMaTH4YeCKON (Ppu3nKu, n3nareabctBo «Puzmarant»,2009,
192 ctp., http://e.lanbook.com/view, snekrpontsie pecypchl oudmmorexku Kyol'y.
2. Bnagumupos B.C., XKapunos B.B., YpaBHenus mateMatuyeckoil puU3nMKU, U31aTEIbCTBO
«JIanb»,2000, 400 cTp., http://e.lanbook.com/view, snekrpontsie pecypcsl oudimoreku Kyol'y.
5.2 JlonotHUTe/IbHASI JINTEPATypAa!
1. Tuxonos A.H., Camapckuii A.A., YpaBHeHUs MaTeMaTUYECKON (U3UKU, U3ATEIBCTBO
«Hayxkay, mo6oe n3znanue.
2. IlerpoBckuii U.I'., Jlekunn 06 ypaBHEHMSIX ¢ YaCTHBIMHU IPOU3BOAHBIMU, «DU3MATIUTY,
«Hayxkay, moboe usnanue.
3. Muxaiinos B.II., [luddepennmanbubie ypaBHEHHS B YaCTHBIX MPOU3BOIHBIX,
n3narensctBo «Haykan,1983, 424 crp.

5.2. Ilepuoanyeckasi JuTepaTypa
Hcnonb30BaHnE MEPUOANYECKON JIUTEPATYPHI HE TPELYCMOTPEHO

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHbIe MPo(ecCHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):
SBC «FOPANUT» https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHDb» https://e.lanbook.com

orwdPE

IIpodeccnonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunoreka (HIB) hitp://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIINX 3aMaIHBIX HAYYHBIX JKypHAJIOB Ha Poccuiickoii
mwiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

agkrwbnE
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7. HaumonanpHass »dieKTpoHHas OuOnwoTeka (AOCTym K DJIEKTPOHHOW OMONIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'B) https://rusneb.ru/

8. Ilpesupmentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/

9. DnexrponHas koyuekuus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VYuuBepcuretckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanmonHbie CIPABOYHbIE CHCTEMbI:
1. Koncynbrant [lntroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl cBoOOAHOTO fOCTYHA:

1. AwmepukaHckas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4, MuHHCTEpPCTBO HAYKHU M BhIcIIEro oopasoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. Hudpopmanumonnas cucrema "EanHoe okHO JocTyna kK 00pa3oBaTeiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pa30BaTEIIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro MHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIH moptain "Pycckuit si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4ECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit ®enepannn". Bornpock! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE YJICKTPOHHBIE 00pa3oBaTe/IbHbIe H MH(POPMAIMOHHBIE pecypchl
KyoI'Vy:
1. Cpena moayiabHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru
2. baza y4eOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, ITyOINKalUi 1
koHpepenmmii http://mschool.kubsu.ru/
3. DnextpouHblit apxuB gokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. MeToauyeckue yKa3aHusi JJisl 00y4aIOIIHXCS MO0 OCBOCHUIO THCIHUTLTUHBI
Jlexinu 1 mabopaTOpHBIE 3aHATUS MPOBOJATCS exeHeneapHo. OOIIeHne mpenoiaBaTens u
CTYJCHTOB Ha JIabOpaTOpPHBIX 3aHATHSAX MpeArojaraeT MpeaBapuUTeIbHYI0 MpopaboTKy
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CTYJCHTAMM KOHCIIEKTA JIEKIMH. 3ajada MpenojaBaressi COCTOMT B PAacCTaHOBKE AKIICHTOB U
pa3bSCHEHUH CMBICIIa U HEOOXOAWMOCTH BBEIEHHS KIIOYEBBIX IMOHSATHH TEOPUU YpaBHEHHUI B
YAaCTHBIX MPOU3BOJAHBIX. [l INOJHOLEHHOIO BOCHPHATHS HOBBIX OOBEKTOB HEOOXOIMMa
WUIIOCTpalMsl MX IPAaKTUYECKOro IMpUMEHEHUs. TakuMu npuMepamMu B Kypce SIBISIFOTCS
IupdepeHManbHble  3aauyd  JUId  OPOCTEHIIMX ypaBHEHMH MaTeMaTHYecKOoW (HU3HUKH,
NPECTABIISIOMNX KaKIBIH U3 TPEX TUITOB KJIAaCCH(HUKALINY.

B 1aHHOM 03HAaKOMHMTEIBHOM Kypce I0Ka3aHbl CHOCOOBI IMOHMKEHHsS pa3MEpHOCTH
g depeHraIbHOM 3aJauu ¢ TOMOIIBIO pa3IesIeHUs IEPEMEHHBIX, TM00 CBEIEHUS TOCPEICTBOM
TEOpUM MOTeHIHana JudpdepeHIuanbHbIX 3a1a4 B 00]1acTH K MHTErpajlbHbIM YPABHEHUSM Ha
rpanuie 3Toi oOmactu. Pemenue 3amay MeEHbIIEH pa3MEpHOCTH BO3MOXHO CIEHUATbHBIMU
YHCJICHHBIMU METOJAMHU, YTO COOTBETCTBYET CIIELUANIN3ALUHU Kaeapbl.

Ha naGopaTtopHbIX 3aHIATHUAX CTYIEHTaM MIPEAIAratoTcs IPUMEpPHI 1)1 IPUMEHEHUS TEOPUH,
U3J0KEeHHOW Ha yekuusax. OOcyxaeHue crnocoOOB pELIeHUs MpeaiaraeMbIX 3ahad HMpU3BaHO
AKTUBU3UPOBATH MO3HABATEIBHYIO ACATEIBHOCTh CTYACHTOB. DTOMY JOJDKHA CHOCOOCTBOBATH
IIPAKTUYECKAsl HAIIPABJIEHHOCTh UTOTOBBIX PE3YJIbTATOB.

B ocBoeHHMH IUCHMIIIIMHBI MHBAIMJAMM M JIMLAMH C OTPaHUYEHHBIMH BO3MOXXKHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHANWBUYAIN3allUU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMCH HHBAJIMLJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1o JUCIUIIHHe (MOYJTI0)

HaumeHnoBanue CIICUaJIbHBIX OCHa]_HeHHOCTI) CIICIIMaJIbHbBIX Hepel{eHL JIMIICH3UOHHOI'O
NIOMEILECHUI HOMEILEHUI HIPOTPaMMHOTO 00ecTIedeHus
YuebHsre ayIMTOpUH ang | JlekupoHHas ayIuTOpHs,
MPOBEJEHUS 3aHATUN JIEKIIMOHHOTO 060pyI[0BaHHa$[ OOBIYHOIT
THUIIA v
JIOCKOH.
Ayn. 303 H, 308 H, 505 H,
507 H.
Y4eOHbie ayuTopun ais | VyeOHash — ayauTOpHS IS
IIPOBCACHUA 3aHATHHU l'IpOBeI[eHI/IH 3aHHTI/H‘/’I
CCMHHApPCKOro Tullia, rpynroBbIX W
. | CEeMHHApPCKOTO TUIIA,
WHAWBUAYAJIbHBIX  KOHCYJIbTAllUU, o
TeKyIIero KOHTPOIT 4 | obopynoBaHHas ~ OOBIYHOMU
NPOMEKYTOYHOM aTTECTAlUK JIOCKOH.
Ayn. 302 H,303H, 308 H, 505
H, 507 H.
I'pyninossie YyeOHass ayauTopus Ui
(MHAMBUAYATIbHBIE) MIPOBEACHUS
KOHCYJIbTaIlUU VH]JIMBUIyaJIbHBIX u

TPYIIIOBBIX  KOHCYJbTAalUH.
Ayn. 302 H,303H, 308 H, 505

H, 507 H.
Texymuii KOHTPOJIb, | YueOHas ayauTopus Jjs
IIPOMEXYTOUHAs aTTECTAlUs | IPOBEACHHUS TEKYILEro

KOHTPOJISL U TPOMEKYTOUHOU
aTTeCTaINu. Ayn. 302




H,303H, 308 H, 505 H, 507
H.

Hns

CaMOCTOSTEIILHONU

paboTel  oOydwaromuxcs

PETYCMOTPEHBI

TOMEIIICHNS,

YKOMILUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebl0, OCHAILIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «HTepHeT» W o0ecrneueHueM J0CTymna B JIEKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

HauMmenoBanue nomereHuii
JUISE CAMOCTOSITSIIHbHOM
paboTHI OOYJAFOIIMXCSI

OcCHAaIlEHHOCTE ITIOMEICHU N
JUIA CAaMOCTOSTEIbHON
paboTHI OOYJAFOIITIXCSI

[lepedeHb HUIIEH3NOHHOTO
MPOrPaMMHOTO O0ecTIeueHUs

[Tomemenune IS
CaMOCTOSITENIbHOW ~ pabOoThI
oOyuaromuxcst  (YATaTBHBIN

3an HayuyHoii 6MOIuoTex)

Meb6ens: yueOHast MeOeb
Kommiekt
CIeLUaIu3UPOBAHHON
Mebenu: KOMITbIOTEPHbIE
CTOJIBI

Ob6opynoBanue:
KOMIIBIOTEpHAsi TEXHUKA C
MOJIKIIIOYEHUEM K
UH(POPMAIIMOHHO-
KOMMYHHUKAI[MOHHOH  CETH
«HTEpHET» M AOCTYIOM B
JIEKTPOHHYIO
UH(POPMAIMOHHO-
00pa3oBaTeNbHYIO
o0OpazoBarenbHON
OpraHu3anyu, BeO-KaMepsbl,
KOMMYHHUKAI[HOHHOE
o0opynoBaHue,
obecrieunBaromiee JOCTYIn K
CeTH MHTEpHET (MPOBOAHOE
coeIMHEHNE U OecrpoBOAHOE
COEJMHEHHUE M0 TEXHOJIOTUU
Wi-Fi)

cpeny

[Tomemenue JUIS
CaMOCTOSITENILHOM ~ palboThI
obyuaromuxcs (aya. 302)

Mebens: yueOHast MeOenb
Kommnekr

CTEeLUANTU3UPOBAHHON
Mmebenu: KOMITBIOTEPHbBIE
CTOJIBI

O6opynoBanue:
KOMIIBIOTEpHAsi TEXHUKa C
MOJIKITIOYCHUEM K
UH(pOPMAIMOHHO-
KOMMYHHKaIlMOHHOU CeTH

«lHTEpHET» W JOCTYIIOM B
JNEKTPOHHYIO

UH(pOpPMAIIMOHHO-
00pazoBaTenbHYIO cpeny
o0Opa3oBaTenbHOMI
OopraHu3anuu, BeO-KaMephl,

KOMMYHHKAIIMOHHOC




obopyoBaHue,

obecrieunBaromiee JAOCTyN K
CETHM HMHTEPHET (IIPOBOAHOE
coeuHeHne 1 OecrpoBOAHOE
COCIMHEHHUE IO TEXHOJIOTUU

Wi-Fi)




